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Motivation

Phys.Rev.Lett. 111 (2013)
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e Essential for even a qualitative 1.4 Globalsys sz7%
understanding of AA collisions 1.2 N GiobalSys £ 140 20t (2011)
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e But quarkonia in pA interestingin its 5. 30_3: § § ¢ . .
own right, as it probes QCD in medium & ¢ }
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e Recent pA ¥(2S) results challenge 02l '}
explanations in terms of initial state -1¥1<0.35 |s\\=200 GeVd+Au [
nuclear breakup, gluon shadowing and ¢ 4 6 & 10 12 1% 16
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Outline
J/v in 5 TeV pPb
J/v and ¥ (2S) in 5 TeV pPb and 2.76 pp

T(nS) in 5 TeV pPb and 2.76 pp
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Tile calorimeters

LAr hadronic end-cap and

forward calorimeters
Pixel detector

LAr electromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transition radiafion tracker
Semiconductor fracker



Inner detector
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e Pixel and microstrip detectors provide resolution to measure bb — J/v+ X
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Muon Spectrometer

Thin-gap chambers (T&C)
» Cathode strip chambers (CSC)

Barrel foroid

Resistive-plate
chambers (RPC)

End-cap toroid
Monitored drift tubes (MDT)

Multiple layers of tracking
and trigger chambers that

cover |n| < 2.4

Momentum measurement
with bending from
azimuthal magnetic field.

Standalone operation (can
do tracking, vertexing
without inner detector)
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Calorimeter system and its impact on this measurement

Muons loose about 3 GeV of
energy before getting to muon
spectrometer

Cons : Cannot measure low pT
muons, limiting acceptance for
charmonium states

Pros : Hermeticity of calorimeter
reduces the background from
hadrons
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Event selection

Dimuon trigger, requires pT > 2 GeV

fFor each one. Full event reconstruction
at software level

For analysis we select muons with

pr >4 GeV, |n| < 2.4




Measurement of differential J/w,b production cross sections and forward-backward ratios in p + Pb
collisions with the ATLAS detector

ATLAS Collaboration (Georges Aad (Marseille, CPPM) et al.) Mostrar todos los 2810 autores

May 29, 2015 - 23 pages

Phys.Rev. C92 (2015) no.3, 034904
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Weighted Events / [0.05 GeV]

2D Fit to mass and pseudo-lifetime
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Differential cross-section, ion going side
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Differential cross-section, proton going side

d’c /dp_dy* x BR(J/y—u) [nb/GeV]
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J/v from b-hadrons compared with theory
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d’c /dp_dy* x BR(J/y—pp) [nb/GeV]

J/v from b-hadrons compared with theory
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(without nuclear effects), but theory errors are large.
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Forward-to-backward ratio  fre(rr.v) = G =70,y
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e Consistent with unity within uncertainties in both cases
e Consistent with expectations from calculations that include shadowing 16
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e Consistent with unity within uncertainties in both cases
e Consistent with expectations from calculations that include shadowing 17



Comparison with LHCb

= I T T T T 7
IR =ma— , ———7———— T 16 ATLAS Piompt Jiy -
“F LHCb —e— LHCb, Prompt J/y - 2013 p+Pb, 28.1 nb’” ly*| < 1.94 -
1.4~ pPb s =5TeV —#— LHCb, J/y from b A 1.4 =
- 25<|y|<4.0 - ]
1.2 3 1.2 =
1 E f 1= -
0.8 — 3 0.8 =
oetgaai e T/t = 0.6/ -
= anmpt Jhy B 0.4 % Data . i
0.4 - EPS09 NLO ] E @ EPS09 NLO (arXiv:1301.3395) E
0.2 — E. loss i 02__ =
- -.--- E.loss + EPS09 NLO ] - ]
- 3 L M L 1 L i f f | N I 5 = 01 PR TR T NN TR T ST S PR T NN TR T S SR NN SR S S N R

% 5 5 10 15 20 25 30
P, [GeV/c] p, [GeV]

e Combined data suggest strong kinematic dependence of nuclear effects
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ATLAS NOTE

ATLAS-CONEF-2015-023

Study of J /¢ and y(2S) production in /s = 5.02 TeV p+Pb and

Vs = 2.76 TeV pp collisions with the ATLAS detector
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Entries / (20 Me

Signal extraction, p-Pb @5 TeV
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e More sophisticated fit model, but idea is the same as previous analysis
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Interpolation to get pp reference at 5.02 TeV
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Rpr
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Rpr
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No strong rapidity dependence in either case 23
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Centrality determination

Uses forward calorimeters in Pb going side

Glauber model, and extensions used to
determine mean number of participants

: , Forward Calorimeters
Analysis assumes no correlation between (FCal) 3.2<n<4.9
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Centrality bias correction
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Phys. Rev. C 92, 044915 (2015)
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Rpr
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Hint of centrality dependence
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Standard candle: the Z boson

Phys. Rev. C 92, 044915 (2015)
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Use Z as a model independent reference of centrality
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Prompt .J/+) to Z ratio vs multiplicity
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Flat ratio, suggest no strong modification



J/1) from bto Z ratio vs multiplicity
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Flat ratio, suggest no strong modification 21



Prompt ¢)(2S) to Z ratio vs multiplicity
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Hint of suppression at high multiplicities -



ATLAS NOTE
ATLAS-CONF-2015-050

Measurement of Y'(nS) production with p+Pb collisions at
vVsn~ = 5.02 TeV and pp collisions at Vs = 2.76 TeV
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« Larger mass allows us to measure down to pT =0

« We combine cross-sections for excited states
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Rpr
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Double Ratio vs multiplicity
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Looking forward for update results with 5 TeV pp data!
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Double ratio vs multiplicity
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1.57 TeV per nucleon

4 TeV

p+PDb collision beam configuration
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Double Ratio
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Signal extraction, (2S) included
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Nonprompt fraction

Fraction of J/psi from b-hadrons
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No strong rapidity dependence, flat about 30%
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Signal extraction, pp @ 2.76 TeV
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e More sophisticated fit model, but idea is the same as previous analysis
e Get fraction from b-decay in both psi(2s) and J/psi case
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Di Fferentlal cross-section, PP 2.76 TeV
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Differential cross-section, pp 2.76 TeV

J /)

E T | T T T T | T T T T | — .'I_'_| 1 071 E | T T T T T T T T T | T T T | T T T ‘ T T —
c ATLAS Preliminary 3§ 2 = ATLAS Preliminary 7
e pp 15 = 2.76 TeV Z g - pp 15 = 2.76 TeV Z
B L=4pb’ 1 & - L=4pb’ 7
| —_—— Non-Prompt J/y _ o) % 10—2 - Non-Prompt w(2S) _
g 3 %Bla g 3
C 7 © o 7
i . ] +j_ i ‘ ]
i i = i | i
L o !
= ERE L E
- 0<ly|<0.75 . 1 & - 0<ly| <0.75 ]
- —e— Data i - - —— Data -
B FONLL Prediction 7] B FONLL Prediction 7
L | L L L L | L L L L | L L L L | L L L L | L 10—4 | L L L ‘ L L L | L L L | L L L | L L L ‘ L L L
10 15 20 25 30 8 10 12 14 16 18 20
p, [GeV] p, [GeV]

fromb ?/J(QS) fromb

50



l.b Nl,tr/Nevt|cent

Self-normalized ratio - N5 [N 0507
3.5 L I L B L L L B
—e— Prompt Jiy ATLAS Preliminary
; |

—— Non-Prompt J/y p+Pb Sy, = 5.02 TeV.~"
—=— Prompt y(2S)

o - 1

© : ]

o il i

U - —

(] — ]

N C * ]

s 250

£ - 2 - . - o :

S, TEoMsIay E Hint of non-linearity at

= 7 1 ; high multiplicities

%) u -

D 1.5 i G \ —

@ - .

g - .

) 1= —

5 - ¥ + .

g 05 w. —

- s . .
0_" 1 1 1 | | 1 1 | 1 1 | 1 1 1 1 | 1 L L L | L L L I_ Obtalned frum
o0 T s s S 88 Culoes, ~ MinBias events

ET /(ET > EET al,cern

(sEf*/(mEiy for CMS) (3 EECal)0-90% — Obtained from
T MinBias evesqts



Double ratio vs multiplicity
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Y/(Y)
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Events / (0.1 GeV)
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Interpolation to 5.02 TeV
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Differential cross-sections
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Inverse average weight

Average corrections for J/psi
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Acceptance correction

Fraction of simulated J/psi events
that fall with muons in fiducial
acceptance
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Purely geometric correction. (no
detector effects)

Isotropic decay assumed (i.e, no
polarization)

Requirement of muon pT > 4 GeV

drives the acceptance loses 58



Signal extraction

Weighted Events / [0.05 GeV]
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Clean signal

Low background level thanks to
hermetic calorimeter system

Background, mostly from open
heavy flavour decays, is
modelled with a polynomial
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Signal extraction

Weighted Events / [0.15 ps]
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Differential cross-section vs rapidity
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Fit model

1 Type  Source fi(m) hi(T)
1 J/uS P wiCBi(m) + (1 — w))G1(m) (1)
2 JS NP wiCB1(m) + (1 —w;))G1(m) E(7)
3 W(2S)S P wiCBy(m) + (1 — w;)G2(m) (1)
4 Y(28)S NP w;CBy(m) + (1 — wj)Ga2(m)  Ez(7)
5 Bkg P [flat (1)
6 Bkg NP Es(m) E4(1)
7 Bkg NP Es(m) Ee(|T])

Table 2: Probability density functions for individual components in the fit model used to extract the prompt (P) and
non-prompt (NP) contributions for the J/i and the ¢«(2S) signal (S) and background (Bkg). The index, i, runs from
1 to 7 for 7 different components. The composite pdf terms are defined as follows: CB - Crystal Ball; G - Gaussian;
E(7) - single sided exponential; E(|r]) - double sided exponential; ¢ - delta function. The parameter w is the fraction
of CB function in the signal. 62
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B-fractions pp 2.76 TeV data

Non-Prompt Fraction
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Centrality bias correction for p-Pb collisions
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V(2S) to J /¥

ratio vs multiplicity
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